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Ab SbPel(R. brunneus complex)e] dist 4AA uie] ul teg 2 
AB we Y dä xe] "usb axelzb VME 3 typeo] AAA. o] 
age typeztol]] # genomes] 26-30%(A-B type: 30%, A-C des SCH 
B-C type: 26%) Selz 91e] FAA ZAA (Rogers S)7} S=0.628-0.661(A - 
B type: 0.631, A-C type: 0.628, B-C type: 0661) & FRAY FAA oz 
EAG. zt types] FAA ue] dE Jany d»bOA-typec- Bat P=2590%, 
Ho=0.081, He=0.0922 B- -type(P= 12.33%, Ho=0.037, He=0.044) 3+ C- 
Pain 11.10%, Ho=0,032, He-0048)el| ¥] 3}o} 9b 2wp o] He FAs vl 

ch o] = 3 types) FA AAE da radio 3 typeo] SE Aäetz 
IAA Säll TAA itajalapE e]|&sbe] zb typet) JAAHA TES 
PAA. oE 3 types -FAl (ABE) SAA] SP H-Pe S| epu 
parapatric 3-7] AAFAA zb typed FARA ato] AARAA. qA A 
zpeJX5] 3 types o]v] JAA AAF ARAE AREA že RE UB 
SoZ xus. 
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ëa -& Rhinogobius similis Gill(1850)7} Asiae apese] chy} Takagi(1962) 7} 
Temminck sl Schlegel (1845)°] 71303} 224] E(holotype)o] 2 Zz} Uae ga 
Rhinogobius brunneus Temminck and Schlegel, 1845 44 ggo, 2 BB g2 u}= 
* AA Sa Ao cbebsbe] aA AoE 9 type 4740] x xx]91x(Mizuno, 1976: 
Mizuoka, 1974, 1978: Akihito et al, 1993), Axtell 3 typee] x xvsjel9!c(Tzeng, 1986). 
mHE 4 sbaME(Kim et al, Joel ATE] faa Axpe]|E Holt 27bz] color 
types] AAS »"Alabzb dad x.»sb9l», 2 3- Jeon} Aonuma(1995)7} SYAl As s 
Al 3 types] AAS Busty} Qe} Ato] ALE o]S 2 type BBA ae 
W BE ApS] APS aD gz AAE eto] Bch(Akihito et al, 1988, Masuda 
et al, 1989: Akihito et al, 1993: Katoh and Nishida, 1994). 

X AFE dal 3 types AFAA p HE also] xps ou AE 27 
ose] AGES 0]84 isozyme HAS Sa 4 typet +a 
H, 3 types] LF Saje GAT (lA) SAA] zb types] wax Aë 
3laHE(genetic markers) & o) 2% AAA Az c9] TAL Bay oS 
= yara seach 
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SERA dal 3 types] JAA de] Q PE AAS AA AS FAAA $ dal ATS a 
Aso] PARAS vim Agee YL ojojoj 27] type BANE aalstgleh Fig. 1). 
lS SF AVS 2S 4 types däs apps] AGES ol RY $403) 
Ao] o|d-sbslrh(Table 1). aja] EPE FAJE 3 x 3mm)sb Sitë 5 x 5mm) 


ASST AAA AAE dd d dadd ls gel apu zl Dry Ieo) 1AA 
Adds PE EIA ra d dia zs eus. 
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AAS 7 daag Mizuno(1976) 3 Mizuoka(1978)9] BE za ule] wk 
a 77, 4 A Lea] Sal AZ] ai Saa Gepye ae] SS ZA a 
xrébgixn JAA SAS AA AAY 10% formaline] DAS AAE spo} A 
x oap ER ASIA cm gA Ao] oye zë: 
| 23 äl 4'Cel]4] glass homogenizer(B. Brown ae 
Letz Sorvall RC-5B(Rotor SS-34) & °]2 18,000 rpm(39, 000g).9.. 302-Z7L Az 
ASA AAS ABE Agaa ZRF Ass x9 10% formalin 
ej AAA 3- elebu]epxr A Saa x Xale] wxbeboiu 
A2185 Yang (1991)  Buth(1986)9] wel] ae} 433 Ax A795 (horizontal 
starch gel eletrophoresis) 2 4l4]$L913. gel2 Sigma starch(Lot 71H-0760) = 112% Ze 
SS oer ANAELLE BAG m: Y var Aa SH} buffer systeme 
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Fig. 1. A map showing the distribution of Rhinogobius brunneus complex in Korea and Amami Isl. 
of Japan. Circle: A type, square: B type, diamond: C type, triangle: X type of Japan. 

1. Kapyeong, 2. Cheongpyeong, 3. Songgye, 4. Nonsan, 5. Cheongweon, 6. Ssangcheon, 7. Kwangcheon, 8. 
Jinjuk, 9. Ungcheon, 10. Baekcheon, 11. Chilbo, 12. Jeongeup, 13. Kurye, 14. Seungju, 15. Damyang, 16. 
Yeongam, 17. Haenam, 18. Jindo, 19. Jinyang, 20. Euiryung, 21. Milyang, 22. Sancheong, 23. Hamyang, 24. 
Yeongcheon, 25. Ulsan, 26. Ulju, 27. Yeongil, 28. Wando, 29. Bogildo, 30. Namhae, 31. Chooksan, 32. 
Byeongkok, 33. Uljin, 34. Hosan, 35. Samcheok, 36. Jusucheon, 37. Kyungpo, 38. Namdaecheon, 39. 
Yeonkokcheon, 40. Yangyang, 41. Sokcho, 42. Koseong, 43. Myeongpa, 44. Kangjeongcheon, 45. 
Akkeuncheon, 46. Cheonjeyeon, 47. Amami Isl. of Japan. 
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Table 29} 2c}, A7135 $ A Y yas yas] d] BSAA deg Saz 
Qe zolar o]S o]2 BIOSYS program(Swofford and Selander, 1981)22 zt a 
49 dia E (allele frequency), Bat +88 ole polymorphism)Y e]3 482} 
ule (heterozygosity) US so} zb AAA FAA AJALE Spec of Se] 4 dg 
AA FAA tel Bas chop sz} daad NES o) Nei (1972) 9] FAA abo] Al 
(genetic distance coefficient) 2+ Rogers(1972)9] FAA ZAA] (genetic similarity 
coefficient) & SL Sneath} Sokal(1973) 2] UPGMA 4}4Jo] ate} dendrogram? 4} 
RA. 


Table 2. Buffer systems and enzymes used for electrophoresis. 


Buffer E. C. No.* Enzyme Condition 
system 
T.C. 1 2.6. 1. 2 Alanine aminotransferase(Alat-1, 2) 100V/3hrs 
(pH 8. 0) 1. 1. 1. 37 Melate dehydrogenase(Mdh-1, 2) 
1. 1. 1.42 Isocitrate dehydrogenase(Idh) 
1. 1. 1. 40 Malic enzyme(Me-1, 2) 
2.7. 5. 1 Phosphoglucomutase(Pgm) 
4.2. 1. 3 Aconitate hydratase(Aco) 
2. hee Be 52 Creatine Kinase(Ck-1, 2) 
LiOH S.S ts. 9 Phosphoglucose isomerase(Pgi-1, 2) 300V/3hrs 
(pH 8. 1) N. Gr General protein(Gp-1, 2, 3, 4, 5) 
2.6. 1. 1 Glutamate oxaloacetate isomerase(Got-1, 2) 
3. 4. 11. 11 Peptidase(Pept-1) 
l1 T27 Lactate dehydrogenase(Ldh-1, 2) 
1. 1. 1. 29 Glycerate dehydrogenase(Glydh) 
T. M. S23. 1258 Mannose phosphate isomerase(Mpi) 100V/5hrs 
(pH 7. 4) 1. 1. 1. 43 6-Phosphogluconate dehydrogenase(6Pgd- 1) 
1.71. :99.. <5 aGlycerophosphate dephdrogenase(aGpd) 


* E. C. No.: Enzyme commission number 
** N. S.: Non specific 


2) SAME) SAAS JATE R gz X 

wo] 3typee] BF HAE x49] Saa 4 types] JATE A9 a type "ai 4B 
JA e| 4E due capud. tre Fe Adis] Bao] 34€: Ast 
3 2-3m2] dë 474] AAAA È 3 type AAE dazu 4 z|49£E€ typeuls a 
AA ZAE PAHAA A RAA uu rra AAAY FE, ALBEE SE 
498 PAPAZ (Horiba U-10)2 $43} =x Rt. Type gz 244] 4 types] 7l 
AS BSAA SIZ AJA wo] Shells} ze] 4 types] FAA xp pEE Sg 
spe] d SE ATH. 
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l. Eli ps pol al ol Hg 

AFAA AAL VHA dei AA d yes] A bsp AAAA aye 4-2 
zaga We] x] an] 7|Xe] Kea] E RA aS HA A-type, di zB 
Z Soyo Ae Alo] Yee B-type 12x. ws} dës cobalt] Ee] 
C+type Sax 37/4] xg FHA. e]z]&b 3 types] AUS wet SA Az A- 


type WE zeae] "IN A g ALa So wre] dach 2214 B-type 
SZ ol TAAA SHH WO] 31x pee 284 Bis] FAW xd Bier 
4 arae 46712] Fag STH 7b YE mode] Mach. Ma C-types 7467] 
jure] FAF Supe ete Sol ene] HAA. Formalin 3284] B-typesl 
BH moe] dr Ae Jeer sp» uela] MAEL BF Al ume Sas 
2 az $a|uu(Table 3, Fig. 2). 


Table 3. The diagnostic characters among 3 types in the Rhinogobius brunneus complex. 


Character A type B type C type 
1. The color patterns on Yellow or orange Blue color on the Spots of cobalt 
the body color on the base center of ventral color on body 
of caudal fin part sides and cheeks 
2. The banding patterns absent Loose lines Spots of cobalt 
on cheeks color 
3. The banding patterns Loose lines 3 lines Shape of the ribs 
on the base of of a fan 
pectoral fin 
4. The bandind patterns Only females have Clear lines on absent 
on the fins thin lines on 2nd 2nd dorsal fin and 
dorsal fin and caudal fin 
caudal fin 
oqa qup Xr 7) Fol] ate} Sarl oj 3 types] PLS ZAA Awe Fig La æ 
ch aa capu 4 457] dai S A-typef AS HAA dl apap Bäi Baby py 
3b A), PWHEA), PAEA, AAAS), FERAE dat da AA, GA E), 
FARHAN), BAS) m 3 x9) AY dase FE BSA AAAS ue S 
ake] Sa Sa, SAS ZH AG Zakar FE STAIN AAAS S 
AS aach B-types Pats] xau AAAA), $= Y oe aa Sacha 
LIAE BAY GAAF BA, 4e] apu dope] ASA SHA, Aas op gals} x 
AA, S212] JAA, doa KAAF za Sai FRANA RAJALA, C-types AFH 
ad ZAA, YEA, AAA d IAA BADE AFA ASAD Roe da daat 
Re] AJA. dë Sala WH sole zb types] Zigar Ao d 
AS MED] AA LSA YH ZZ A-typest B-typeel, YF d'Zait B-type 
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I} C-type] AA Aeon Sa DY FAs 3 type BT Ape] Hels] Vet. 


R. brunneus A type 


R. brunneus B type 


R. brunneus C type 


Fig. 2. Morphological diagnostic characters among 3 types of Rhinogobius brunneus complex. 
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. SHA mo 

oan BES ol 2 type déi AH Aol FAA déi det deca dia 
oj SZ äs A-type 11744] «t 206703], B-type 6744] «k MONA Y C-type Ziel 
daa via Adee YE ojojo ARA e] B-type 1AA WAAS} X- 
type(9* Dark type) LAs SAAS LAF S 21414 4027] al (Table 1) & 417] e3-&- stel 
HAZ BAS Alsace x44» los] Ba ga PAAA E IAA HAA 
= Jš ged 2 Sale puel SE (alele frequency) € ALSS ZH Table 4 
BE 


= TAA dax Mdh-18- LAA 67] FAAK22%)= AAD Fs) Saak AAAA 
ue]|zLt gaz Alat-1S ZB 4AA AAA FAATA) = AHA FAA Blo] 7} a 
gic}. AoE uu AA LAA} = Alat-1, Gp-5, Ck-2 5 37) #AzH11%)= Yo] 3 
tyez AAAA SBQo] A4 Saak ape]|zb YE HAA 3xk4)palab(genetic marker) 

z Sols|act ojo] A-type} B-typeZztellzi- Me-1, Me-2, Got-2, Glydh, Ldh-2 > 
5749] PAA ixb4jelapEe]| ve] Belsjo] $ 7 E(genome)s] 30% apo|£ BAW A- types 
C-typezkelse. Hp, Me-1, Got-2, Pept-1, Ldh-2 § 577} v] glo] & ass 3096 apela} 
31919.m B-type} C-typezkelX- Idh, Me-2, Glydh, Pept-1 J& 47} A RA za 
Sa 26% zke|zL JAAA. zb AAEE ule] 3 tye 197] Ae) BF Gp-1 AA 
zt olge] H suele estou A-type dä AAL a Ay 2A so 
dubie Sq Vtt B types: Aoo Si dh? = A A 
AAA VEY Btypest IIA SH FAY del vole welt Sid yeh 
Wek. LA AAO] AA A-type HARSH} AED Apo] 7} Ble bm} Ale] X-type?- 3 
34b A-type3t Alat-1, Gp-5, Mpi, Ck-2 $ 449) PAA} AZ Ee PAR abe] x» 
act. 

Table 49| Hela} WES o]-Gsfo] PFA del 3 type 44A PAA AJE ZA 
AZ Table 5% Be}. A-type ll} A49 FAA d dädadadiz A136, BEH 
aguet P=250% lor BE ol sdb] gel där Ho-0081, FAA 
Sole Sale He=00022 4ebstx B-type 64 Wet Be A=112, P=1233%, 
'Ho-0087 al He-0044£& Eto C type-- A ck BE A=120, P =11,10%, Ho=0,032 
ul He—0048& Eh} AA ALE A-typeo] B-typeo|t} C-type aa FAA xo] 7} 2 
ad elAb a] rtl ack WEE A-typee] SE ASAD ou CE) duel 
BE deals P=407% Sai typed] Eb AIEA Pu uc of Qa Ae xm» uua 
AA ABs AAIE ol Bags} Na A epe] Betz] H-0078(Selander, 
1976: Yang et al, 1980)ol] oa 9k Ze AS BOA(YW: Ho-0139, He-0.43, "të: Ho= 
0118, He-0119) 28 UE bch 

Mo] 3 types) JA I FAA Fala PARAE SepR7] Hato] 4 Addo] Hass 
daas m olgj Rogers(1972)9] FAA ZAA (S)A Nei(972)9] FAA ol: 
(D) Fe ABE Table 6} Beh zb typed] AIA PAAL AA pd] deit AS. 
A-type 44A Xo 4 xb —0965)o]x. B-type& 443} 3A adxbu(S-0993) o] "i 
C-type? xp dest A ARo] S-09319] AAE AEA. za ule] A-type 
9| $A) usb AL epebupds] B-type} HAA AAE S-05469.* zb dl 
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Table 4. Allele frequencies of 20 variable loci obtained from 21 populations of the Rhinogobius 


brunneus complex. Numbers refer to collection localities listed in Table 1. 


Locus [Allele = SEH A type 
1 3 [4 [5 [6 
a - - j0.025|0.125| - - 
idh b 1.000 1. 000 |1. 000 10. 975 |0. 875 |1. 000 |1. 000 |1. 000 
é k = = k c cs 
m z " " F 
Mo-i | > opem eiu = - 
c 1.000 [1.000 |1. 000 |0. 875 |0. 750 
d - E - 0.125 |0. 250 
a 0. 719 {0.825 10.425 |0.800} - |0. 925 0. 056 |0. 447 
b 0. 281 |0. 175 |0. 575 |0. 200 |0. 950 |0. 075 10. 944 |0. 500 j0. 850 |0. 556 |1. 000 
Me-2 
c - - - - 10,050] - 
GR GE EE E e DEE Eis 
0. 984 lo. 975 |0. 975 |0. 950 Jo. 925 |1. 000 |0. 972 |1. 000 |1. 000 |1.009 |. 000 
"mes 0.016 [0.025 |0.025|0.050|0.075 |. - 


EH 


6p-5 


Pai-2 


> 
a 
[^] 


0. 547 [0.700 |o. 125 
o 300 [0.875 


0. 063 0.050 


ER 
0. 050 | 
1,000 9,990.00 e 


0. 016 0.025 0.025 0.050 b. 125 = 


11. 000 | 


0.050 


0. ors 0. 050 


Jo 


Gg 


0. 375 |0. 525 0.0250. 850 |0. 950 |0. 750 |O. sm 0. 737 (0.650 |0. 611 
P. 563 j0. 425 10.975 10. 100 10. 050 0, 250,0, 028 0. 2630. 325 0.20 


Got-1 


0. 219 10. 475 


0.175 


0. 781 |0. 525 |1. 000 |0. 825 |0. 850 


0.150 


0. 734 (0. 650 |0. 100 |1. 000 |1. 000 


0. 266 |0. 350 |0. 900 


1. 000 |1. 000 |1. 000 |1. 000 |0. 800 


Soe SE E EE D E E E E E a EE 


- | - | - | - fel - 
1.000 1. 000 |i. 000 |1. 000 |1. 000 |1. 000 |t. 000 |1. 000 |1.000 f1. 009 
Ldh-2 -edel-dqd-49]J- 
"mm po 1.000 1.000 1.000 1.000 1 000 1. 000 [1.000 |1.000 |1. 009 
- o.o] - |- |- | - F 
"Y io. 250 Jo. 225 |o. 475 |o. 875 |o. 825 |1. 000 |o. 778 jo. 417 |0. 550 
T 0. 750 0.725 lo. 50010. 100 10.175] - 
- |p.025]0.025.025| - | - . 
0. 963 l0. 525 | 1.000 |0. 950 |0. 405 |t. 000 |1. 000 1. 000 |0. 975 |0. 889 
0.031 |0.475} - 0.05000.524| - 
Séil - | - | - |- Wal - 
a |o. 469 |o. 550 Jo. 575 |o. 250 |o. 250 |o. 875 lo. 833 |o. 500 |o. 325 |o. 444 
Mp 0. 531 (0. 450 {0, 425 lo. 750 lo. 750 |0. 125 fo. 167 |o. 500 (0. 675 |o. 556 |. 625 jo. 425 |o. 600 |o. 500 


MEN 


og 


* From Amami Isl. (Japan), 
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Table 5. The degree of genic variation of each types in the Rhinogobius brunneus complex. 


Mean no. of Percentage of 
Population No.of allele per locus ^ Polymorphic loci Heterozygosity 
specimens (A) (%P) Observed(Ho) Expected(He) 
R. brunneus A type 
1. Kapyeong 32 1.4 25.9 118 .119 
2. Cheongpyeong 20 1.5 29.6 .139 .143 
3. Songgye 20 1.4 22.2 .094 .083 
4. Chilbo 20 1.6 40.7 .074 .088 
5. Jeongeup 20 1.4 40.7 .085 .112 
6. Yeongcheon 20 1.1 14.8 .037 .040 
7. Yeongam 18 1.3 14.8 .049 .051 
8. Samcheok 19 1.3 22.2 .111 .099 
9. Oggye 20 1.4 29.6 .052 .091 
10. Wangsan 9 1.4 25.9 .078 .111 
11. Kanseong 8 1.2 18.5 .056 .077 
Averge 1.4 25.9 .081 .092 
R. brunneus B type 
12. Wando 20 1.1 11.1 .043 .038 
13. Namhae 20 1.2 14.8 .048 .048 
14. Chooksan 20 1.1 14.8 .035 .055 
15. Uljin 20 1.1 14.8 .031 .046 
16. Samcheok 20 1.1 7.4 .030 .037 
17. Kanseong 40 1.1 11.1 .036 .041 
18. Japan 20 1.2 11.1 .039 .033 
Average ; 1.1 12.3 .037 .044 
R. brunneus C type 
19. Cheju 20 1.2 11.1 .030 .043 
20. Kanseong 11 1.2 11.1 .034 .053 
Average 1.2 11.1 .032 .048 
wu bx Hol A-type HA AHAJ BE TAA PAA S-0899, Staat o] B- 
type 67] Aube] 


S$=0964 22] C-type 27] ARZE S-0981z web BE 90% 
AAA FAAEE APAA 479] SU Adal TELE eiss Bart Wo] B-type 6 
Al AAA ALe B-typezleli- S=0877, HA del A-type 117] Webs} YE epepe]ad 
S=0752 «zu ua Gebstch 3H, A-type} B-typezk9] xt HA 
—063l, A-type#+ C-typezZlel X S-0628 za]. B-type3b C-typeZlelr 
S-0661g #2) APAA xb AEA Faas Seals epsct(Ayala, 1975). Table 6 
9] FAA ZAA (S) Oe UPGMA 3Hiel ES dendrogram 2}4@} A= Fig. 3 
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Table 6. Rogers (1972) genetic similarity coefficients among three types in the Rhinogobius brunneus complex. Number of each type refer to 
collection localities listed in Table 1. 


No. Locality 1 


Rhinogobius brunneus A-type 


1. Kapyeong - 
2. Cheongpyeong .014 
3. Songgye .039 
4. Chilbo .041 
5. Jeongeup .081 
6. Yeongchun .094 
7. Yeongam .059 
8. Samcheok .015 
9. Oggye .036 
10. Wangsan .036 
11. Kanseong .036 
R. brunneus B-type 
12. Wando .427 
13. Namhae .452 
14. Chooksan .455 
15. Uljin .446 
16. Samcheok .439 
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Rogers’ similarity 
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Fig. 3. A dendrogram of 21 populations in the Rhinogobius brunneus complex based on 


Rogers’(1972) genetic similarity coefficients. 
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3} el glo] A-type, B-type 3 C-typeo] 2727} Hs $A (clustering) Fo] debt. 


3. SM( ABSA] BS BAT OA] SS 

cpu IA SAJ A xpdela] A typet AS Male Aa WAS A) gaben zx 
al AN el BAA ul Xx ALSS "Table 73) au. 7} öt Sei o} 2Km AHg-93 91 zd 1 
oA] X9] AAE sz] AAAA. Jä AAE A-typezt B-typexte] Saaz 
x Sigg at 68Km ATS pd 2 AS 3 typee] BF Saage ope He 
oF 151km BJA za 33b H spud] AARAA Zait Jä ARITE Nei ak 191Kmz| 
Al) lk C-typexke] aaach. spp Ke AAP] 4 types] $39 Wubi A-typeo] 
7596-2596-096-096, B-type-&- 93%-7%-0% 0% -12]3. C-type-?- 0%-55%-36%-9% EB ett 
C-type& A-typee]++ B-typeel] lš 4-&e] da AL SEE; Së Anal "tal a 
AAA. AAALZ oE 3 types SYA 9X FAAA zb type Sai 1AA 
el Z^] (SEH) SEY, Sa C-type PH Mea A ezholutet HË 2 types} parapatric hAl 
AA Ae| Sel] act. 


Table 7. Distance from river-mouth, water temperature, dissolved-oxygen and number of 


specimens on each sites in Bukcheon(a sympatric stream of 3 types). 


No. of Site 1 2 3 4 Total Freq. 
Distance from 2.0 6.8 15.1 19.1 
River-Mouth (Km) 
Water Temperature 19.8 18.8 17.8 17.4 

CO 
Dissolved-Oxygen (DO) 7.93~ 8.65~ 8.95~ 8.98~ 

(mg/ 1) 8.01 8.74 9.02 9.04 
Total number of 46 11 4 1 62 

Specimens 
%Freq./site of ‘A type’ 6(75%) 2(25%) 0 0 8(100%) 
%Freq./site of ‘B type’ 40(93%) 3 (7%) 0 0 43(100%) 
%Freq./site of ‘C type’ 0 6(55%) 4(36%) 1(9%) 11(100%) 

i # 

AoA 457] AAS SABE peel da ad ub SUE BAG As 37/4) type 
alo] 7} apa] Stols|aic} ej JaA aa uU ulus Ze AF Sup Sayers 
zZ% typet SS AES daa Bla + Qs m9] Hite] urebpi ak Baa a 
o|zL Saa apo] sh FAA AZ LS 334 ed Sa] gg ecophenotype$] a= 


4 yhaa o7] ujxel(Clausen et al, 1940: Yang et al, 1989) ob #o]2] Selo} 
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SPARI Le] A types] BH AS gabs dal ae olga] daa dei 
ops] Fao] Ale 

go] zt types} AE ALZ dät Age 197] Ads} via FOR Ueo wp 

2A ALS ZS z 217] AIST dez dgeué ese dau TAS 4 
4 typet FAA Za FEE Abu sb A-typest B-typeat9] Bt FAA ZAX 
S=0.631, A-t MA C-typezte]z- S=0.628 142 B-typexkh C-typezlel]z S= 
JPA UAA PA 9] FAA Saas AAA. RA FAALE FAS sols 
Bole 3 typet BAA eje E ZAA 3 typer] BP Aae AME 
BAA, FAA £4lelapmE oO] BA AFEA 3n Merle dai Was) ds. 
X A, B X typee] SAS 44] “+e AedA= F type PAA AAE Sts 
AAE ASA Wsr(Table 4). ols} 42 AAS als 3 type 44a Ay za 
(reproductive isolating mechanism)o] o]w] $|43x]o] 2} type duse] YS 
eje] bat. 

47|9| Sala C-type- A-typee] d B-typeel "laj 4-£o| da At BEET $ 
AFA] FE AA SE spa] E-T9d(microhabitat)9] ape]E- Lge, PRU A 
Za} dë web B AAE A-typest B-type JARE 340] Soalatz Ns 
4, A, B + types] SA se AA heod B-typee] A-typeel| v] a qna Ass 
mal AAS FAS HA HKim, 199). AA AAEE ao} oaa pee EA 
d 3type $3 3444 Aes] Paes ciue dr Séch dal, dE A} typed 
ai Bt FAJ zkelät A-typextb B-typezto] D=0432, A-type#}+ C-typeztel x 
D=0.432 —2z]x B-type>} C-typezteli- D=0391241, Nei(1975)9] ZAA JA PAA 
HAL AZ, 3 types ef 200-2108hd Ale] zpzb HS] 19.9 ABS Act. 

479 dz ER Bol, o|E Ho] 3 types PARLE u$ 44b 27] FAA 
(Pleistocene)ol] Sa zyez HE Saa zbzb AETA apo]& Bol] 4$ X 
Sisi Xx omes AREA. Hol 3 typeso] 77 WELZ Fel yoqa Ti dd 
= lk gie o|Es| Bayz qus] due] Sich ik AA 4 typeztoll= AA} 
HHES Agane Saak sp duse] aep aldi ba S)» AZA (Temminck 
and Schlegel, 1845) $] A24 apÉRe|u — Eek SZeläisvnonmlzg JAJAA 7 
E(Rhinogobius similis Gill, 1859: Ctenogobius similis, Jordan and Snyder, 1901: 
Rhinogobius nagoyae Jordan and Seale, 1906: Ctenogobius kurodai Tanaka, 1908)e] 
Yolo] 49 X e| aol us deal aaa ax Bol(Mizuoka, 1978), 7t 
FINS} JAJE AMA uw Ht types] 4pBo] AJALE opu. ayers, Rode a 
HAL Ro 3type 2 ss zb 3s» apex. 

313] Akihito -(1988)9] B#7)#o] Gea 2 g7) A-type OR a orange 
type(OR), B-type cross band type(CB) —z]x C-type cobalt type(CO) 2% zz} 
Xs, Akihito -§(1993)2 ‘APA oda Sall e| EE gz Paay VAa tt 
& 7]& E ApRE&SLe] 22} Rhinogobius sp. OR, Rhinogobius sp. CB 4 Rhinogobius sp. 
COZ x7|sx. Vet. e]x S] FU Gage Kado et al, 1992)°] A-type} B- 
typezke] JAA zez FAA AoE giele S$bxejx£(Chyung, 1977)o] 4748 AL 
3 vu] so] zbzb ulej(A-type)sSb €*"e]|(B-type)e. BY s stole 2 F Jeon 
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Aonuma (1995) 7} °] 3 types] xu] BLS sé] Akihito (1993) $] r7] Fo] a 
2} 44o] (A-type), THR (B-type) 22] 7 zbgulel(C-type)&. 44] Bast ot Siu. 

voa, Bayo} ANAE BH Sascha B ATS] Za 3 typee] AAA Az 
7} e|e]z WHOe yagen Akihito (1993), Jeon} Aonuma(1995)el] ae} 3 
types yo] Æ. Rhinogobius sp. OR, Rhinogobius sp. CB al Rhinogobius sp. COZ 
Ap oHm pade x78 AS Aah, Wage Aade Bol(A-type), Fz ol(B- 
type), zgulel(C-type) & ud ahehe Ao] elat page. 
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Systematic studies on the freshwater goby, Rhinogobius species 
(Perciformes, Gobiidae). 
Il. Geographic distribution and taxonomic status of three color types 
in the Rhinogobius brunneus complex from South Korea. 
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ABST3ACRT 


The geographic distribution and variation for Rhinogobius brunneus were surveyed 
by means of allozymic and morphological analyses and it was revealed that the Korean 
populations of R. brunneus comprise three distinct types, Type-A, Type-B, and Type- 
C, which show considerable differentiation to a degree of interspecific level(Rogers' 
S(1972): Sa-B=0.631, Sa-c=0.628, SB-c=0.661). In addition, no evidence of gene 
flow among the types was found at sympatric area and it is assumed that reproductive 
isolation is completed. Moreover there is microhabitat segregation according to the 
distance from river mouth among each types and which segregation was regarded as a 
factor to facilitate reproductive isolating mechanism. Therefore, based on the evidence 
presented above, these three types of R. brunneus are considered as typical discrete 
species. 


